Introduction
The olfactory bulb (OB) of the adult mammalian brain continues to receive new neurons throughout life [1] , but how these newborn cells shape olfaction remains unclear. The first synaptic relay in the olfactory system occurs in the OB [2] . Odor discrimination begins with the binding of odorant molecules to receptors expressed by olfactory sensory neurons (OSN) in the nasal epithelium. There, individual OSNs express one type of olfactory receptor from a large family of genes [3] . Although broadly distributed in the olfactory epithelium, OSNs expressing the same receptor project onto specific glomeruli in the OB (Figure 1 ). Their axons contact the primary dendrites of mitral and tufted cells, most of which project an axon outside the OB and primarily into olfactory cortex [4] . The segregation of odorant information at the level of OSNs and glomeruli has been suggested as a fundamental first stage in olfactory discrimination [2, 4] . This, however, does not fully explain how odors are identified, because olfactory receptors are promiscuous and can bind multiple odorants, activating groups of glomeruli. Rather, the identity of the odorant is encoded by the relative levels of activation of multiple glomeruli [5] . Thus, the processing of olfactory information in the OB results in a complex and dynamic activation of mitral and tufted cells that receive information from multiple glomeruli [5] . Mitral and tufted cells interact with a very large population of local circuit interneurons that use g-aminobutyric acid (GABA) as their main neurotransmitter [4] . In the OB, the ratio of local GABAergic interneurons to excitatory neurons (100:1 [4]) is much higher than in other parts of the brain, such as the neocortex (1:5 [6]). The balance between excitation and inhibition in the OB is relatively conserved across mammalian species, suggesting that the inhibitory neurons play essential roles in the processing of olfactory information. The neurons that form these inhibitory circuits are chemically and electrophysiologically diverse. Intriguingly, these different OB inhibitory neurons continue to be replaced during juvenile and adult life, whereas olfactory circuits are already in operation. This raises very basic questions on the origin of the different types of neurons in the developing and adult OB and about their function.
Adult neurogenesis has been evolutionarily conserved from reptiles to mammals, and the analogous replacement of local interneurons also appears to occur in central processing regions of insects [7] and crustaceans [8] . In mammals, new OB interneurons originate from a germinal region known as the subventricular zone (SVZ), on the walls of the lateral ventricles [1] (Figure 1) . Neural stem cells that function as primary precursors in the SVZ correspond to type B cells, a subpopulation of slowly dividing cells that has the morphology, ultrastructure and markers of astrocytes [9] . Type B cells produce type C cells, which divide rapidly to produce young neurons, also known as neuroblasts or type A cells. These neuroblasts in turn migrate tangentially in chains, forming an extensive network of pathways in the SVZ. These local SVZ chains merge anteriorly to form the rostral migratory stream (RMS), a large migratory pathway leading into the OB (Figure 1) . Within the OB, young neurons mature into various subtypes of local inhibitory interneurons [10] [11] [12] [13] [14] .
There are two principal types of adult-born OB interneurons: granule cells (GC) found in the granule cell layer (GCL), and periglomerular cells (PGC) located in the glomerular layer (GL) (Figures 1,2) . A recent study suggests that a subpopulation of interneurons in
